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2 MecTo JUCUMILJIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

eap (11eM) 0OCBOEHUS TUCIUILIMHBI:

O3HAaKOMJICHUE CTYACHTOB C OCHOBHBIMU 3aKOHaMH (I)I/I3I/IKI/I 1 BO3MOXXHOCTAMM UX IIPUMCHCHUA IIPpHU PCIICHUN

3aJa4, BOSHUKAIIUX B UX HOCHCI{yIOHICﬁ HpO(bCCCHOH&J'ILHOfI JACATCIIBHOCTH.

3agaum:

® U3y4YCHUE 3aKOHOB OKPYXKAIOLIEr0 MUpa B UX B3aUMOCBS3H;

e OBJaJeHHe (PyHIaMEHTaIbHBIMU IPUHLIMIIAMUA U METOJIaMH PELLICHHs HAyYHO-TEXHUYECKUX 3a]a4;

¢ (GopMHpOBaHUE HABBIKOB IO MPUMEHEHHIO TOJI0XKEHUH (QyHIaMEHTAIbHONW (PU3UKH K TPAaMOTHOMY
HAay4HOMY aHaJu3y CHUTyaluHd, ¢ KOTOPBIMM HHXXECHEPY INMPUXOIUTCA CTAIKUBATHCA IPHU CO3LAHUM HOBOU
TEXHUKHU 1 HOBBIX TEXHOJIOTU;

® OCBOEHHUE OCHOBHBIX (DU3MUECKUX TEOPUM, MO3BOJISIOUINX ONUCATh SIBJICHUS B IPUPOJIE, U Tpeae-
JIOB IPUMEHUMOCTH 3TUX TEOPUHU ISl PELLIECHUS COBPEMEHHBIX U IIEPCIEKTUBHBIX TEXHOJIOTHYECKUX 3a/1a4;

¢ (GopMHpOBaHUE Y CTYIEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

¢ O3HAKOMIJICHHEC CTYACHTOB C HCTOpHeﬁ 1 JIOTUKOH Pa3BUTHA (I)I/ISI/IKI/I 1 OCHOBHBIX €€ OTKprTHﬁ.

e 2 MecTO IMCHUILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

JucnunnuHa oTHOcUTCs K 0a30Boif yactu Ooka 1 «/{ucuumanHb! (MOIYIIH )
[IpepexBusuthl nucuuminunsel: b.1.5.9 Mamemamuxa

[TocTpexBusutThl aucuuiuinHel: b.1.5.14 Oxonoeus, b.1.5.16 Teopusa yeneti u cuenanos, b.1.5.17
bezonacnocmo  orcuznedesmenvnocmu, b.1.5.18 @uzuka roundencuposannoeo cocmosnus, b.1.5.19
Hanosnexmponuka, b.1.5.20 Onekmpoounamuxa u pacnpocmpanenue paouosoin, b.1.5.21 Memponozcus,
cmanoapmuszayus u mexuudeckue usmepernus, b.1.B.OJ].1 @uzuueckue ocroswvl snekmponuxu, b.1.B.O/.2
Mamepuanvr snexkmponnoni mexnuku, b.1.B.O/.3 Ocnogvl ananozo6ou u yugpoeoi 21eKmpoHUKuU,
b.1.B.O/[4 Ocnosvt  ungpopmayuonnot  mexuuku, b.1.B.OJ.5  Cxemomexunuxa, b.1.B.O/].6
Onekmpomexanuueckue  ycmpoucmea — aekmporHvix — cucmem,  B.1.B.O/.7  Onexmponumanue
paouosnekmpounou annapamypst, b.1.B.O/.8 Lugposas cxemomexnuxa, b.1.B.O/.10 Cuenanvruvie
npoyeccopel, b.1.B.O/].12 Hugpopmayuonno-usmepumenvnvie u ynpasiarowue cucmemsi, b.1.B.J[B.3.1
OnekmponHvie  ycmpoucmea — asmomamudeckoeo  peeyauposanus, b.1.B.J[B.3.2 Asmomamuueckue
anekmponuvle yempoticmea, b.1.B.J[B.4.1 Cunosas snexkmponuka, b.1.B./[B.4.2 Cucmemvl 6ecnepebdotinozo
numanust, b.1.B.J[B.5.1 Ocnogvl npoexmuposanusi u KOHCMPYUPOBAHUSL PAOUOIIEKMPOHHOU annapamypeol,
5.1.B.JIB.5.2 Ochosbl KOHCMpPYUpo8anus u mexHoI02uu npou3eo0cmea paouodeKmpoHHOU annapamypbl,
b.1.B.J[B.6.1 IIpuemonepeoarowue ycmpoticmsa, b.1.B.J[B.6.2 Cucmemwvl nepedauu ungpopmayuu, b.2.B.11.1
Hayuno-uccneoosamenvckasn paboma

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs 110 JUCHHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAlIpaBJieH Ha (POpMHUpPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUESHHUS

[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yollre

. DopmupyemMble KOMIETCHIIMH
sTanbl HOPMUPOBAHHS KOMIETEHIUHI

3HaTh: TCOPECTUIYCCKUC U MCTOJOJIOTNICCKUC OCHOBBIL (1)I/I3I/IKI/I, H€06X0)_II/IMI>IC o | OITK-2 CITOCOOHOCTBIO




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIlne
sTanbl GOPMUPOBAHUS KOMIIETEHITHA

DopmMUpyeMbIE KOMIIETEHLIMU

pEIICHUsT KOHKPETHBIX MPO(QECCHOHANBHBIX 3ajad; MPOOJIEMAaTUKy U HCTOPHIO
Pa3BUTHS 3HAHUK B KOHKPETHBIX 00JIACTAX (DH3UKH; METOMBI cOopa u 00paboTKH
AKCIIEPUMEHTAIBHBIX JaHHBIX

¥YMeTh: pemiath TUIMOBBIC YYeOHBIC 337a4l MO OCHOBHBIM paszzenaM (U3UKH,
OIPECIATh HEOOXOIUMOCTh MPUBJICUCHUS 3HAHUN U3 Pa3ieioB (DHU3MKU IS pe-
nIeHus TpodecCHOHATBHBIX 3a/1au; NPUMEHSTh MOTyYCHHBIC TEOPETHYCCKHE 3HA-
HUS JIJIS CaMOCTOSITEIILHOTO OCBOCHHS CIICIIUAIBHBIX pa3/eyioB Gpu3uku, HeoOXo-
JUMBIX B MPO(ECCUOHANBHOU JISATSIILHOCTH; TMPUMEHSTH 3HaHUS MaTeMaTHUKU H
¢bu3ukn s aHanmm3a U 00paOOTKH Pe3yibTaTOB (PH3MUECKUX IKCIEPUMEHTOB;
MPUMEHATh 3HAHUSI TCOPETHUYSCKUX OCHOB COBPEMEHHOW (M3UKH B TPOQPECCHO-
HAJILHOU cdepe NesITeNbHOCTH; MPENCTaBIsATh COOCTBEHHBIE HCCICIOBAHUS Ha
CeMHHape WM KOH(EPCHIIUH; OMHUCHIBATH CJIOXHBIC SBICHUS OOBIYHBIM SI3BIKOM;
MOHUMATh HEOOXOJUMOCTh HEMPEPHIBHOTO O0YYCHUS HOBBIMU 3HAHUSMU U HABHI-
KaMH Mpo(ECCHOHANBHON JEATENLHOCTH;  HCIOJb30BaTh WH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIC U KOMITIBIOTCPHBIC TEXHOJIOTUN I MPEACTABIICHUA PE3YJib-
TATOB JIESATEIHHOCTH

Baanern: HaBbIKaMH pabOTHI ¢ YUeOHOM TUTEPaTypOl, OCHOBHOM TEPMUHOIOTU-
€l ¥ TOHATUHHBIM anmnapaToM ()U3MKM; HaBBIKAMH HCIIOJIB30BAHUS TEOpETHYE-
CKMX OCHOB 0a30BBbIX pa3fefioB (PM3MKHW U allapaTa MaTeMaTHKH MpPU pelICHHH
KOHKPETHBIX MPOPECCHOHAIBHBIX M CMEXKHBIX 3a/lad; HaBBIKAMH DPaOOTHI C
Hay4YHBIMU M 00pa30BaTeIbHBIMH OPTATIAMU

BBIABJIATH

€CTECTBEHHOHAYUYHYIO

CYIIIHOCTb Mpo0IIeM,

BO3HHKAKOIIUX B XOJ€

npo¢eCCHOHAIBHON
JIESITEIIbHOCTH, IPUBJICKATH JIJIS

HX PCIICHUA

COOTBETCTBYIOIINH (pU3HKO-
MaTeMaTU4ecKuil anmapar

4 CTpyKTYypa U coliepKaHue TUCUUIIUHBI

4.1 CTpykTypa 1M CIHIIIHHBI

OO0miast TpyA0€MKOCTh TUCIIUIUIMHBI COCTABIISIET 12 3a4eTHBIX equHUIL (432 akaJeMHUYECKUX Yaca).

TpynoemMkocTs,
Bun pabotht aKaJIEMUYECKHX YacOB

1 cemecTp 2 cemMecTp 3 cemecTp BCETO
OO0masi Tpy10éMKOCTh 144 144 144 432
KonTakTHas padora: 60,25 52,25 51,25 163,75
Jlexuuu (JI) 28 28 18 74
[Tpaktryeckue 3anstus (I13) 16 16 16 48
JlaboparopHubie pa6oTsl (JIP) 16 8 16 40
Koncynpranuu 1 1
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25 0,25 0,75
CamocrosiTesibHas padora: 83,75 91,75 92,75 268,25

- 8bINOIHEHUE UHOUBUOYATbHO2O MBOPUECKO20
saoanus (UT3);

- 8bINOJHEHUE PACUEMHO-2PADULECKO20
saoanus (PI3);

- Hanucanue pegpepama (P);

- Hanucanue scce (3);

- camocmosimenvbHoe uzyuenue paz0enos
(nepeuuciumsy);

- camono02omoska (npopabomxa u




TpynoeMKoCTb,
Bun paboter aKaJIeMIYECKHUX 9acOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
nosmopeHue 1eKYyuoOHH020 Mamepuaia u
mamepuana y4eOHUKo8 u y4eoHvix nocoouti;
- N0020MOBKA K 1aO0PAMOPHBIM 3AHAMUIM,
- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,
- N0020MOBKA K KOJLLOKBUYMAM;
- 10020MOBKA K PYOEI’CHOMY KOHMPOIO U M.N.)
Bujx nToroBoro KOHTpoJIs (3a4€T, IK3aMeH, 3auyer 3aver IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Pazensr quctuminHel, u3ydaeMeie B 1 cemecTpe
KosmuecTBo yacoB
Ne HaunmeHoBaHue pa3enos ayuTopHad BHEayl.
paznena BCETO pabota
T 113 | P paborta
1 Du3nyeckne 0CHOBbI MEXaHUKH 50 10 | 6 6 28
2 Konebanus u BOJIHBI 50 10 | 6 6 28
3 MouJiekyJsipHasi u3uKa 4 TEPMOJIMHAMHMKA 44 8 4 4 28
Uroro: 144 28 | 16 | 16 84
Pazensr quCHUIUTMHBL, ©3ydaeMbIe B 2 ceMecTpe
KonmyectBo yacos
Ne HaunmeHoBaHue pa3nenos ayuTopHad BHEayl.
paznena BCETO pabota
T 113 | 1P pabora
4 JIEKTPHYECTBO M MATHETH3M 144 28 | 16 | 8 92
Uroro: 144 28 | 16 | 8 92
Pazensr qUCHMIUTNHBL, U3ydaeMble B 3 ceMecTpe
KomnmuecTBo yacos
Ne HaumeHnoBanue pa3aenon ayAutopras BHeay/I.
paszzena BCETO abota
T 113 | P pabora
5 Onruka 44 6 6 8 24
6 KBanToBasi m aTomHas puznka 44 8 8 4 24
7 SAnepuas puszuka 32 2 2 4 24
8 KocmoJiorus, ssoJiionus Beenennoit 24 2 22
Uroro: 144 18 | 16 | 16 94
Bcero: 432 74 | 48 | 40 270

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Nel dusnyeckue OCHOBBI MEXaHUKH




JAuHaMuKa BpalaTeJabHOro ABM:KeHust. OCHOBHOE ypaBHEHHE JUHAMUKH BpallaTEIbHOTO JBUXKE-
HHS TBEPJIOTO TeJja C 3aKPEIUICHHOW OChI0 BpaleHus. MOMEHT uMmmyibca Tena. MoMeHT naepuuu. Teopema

I refinepa. Kunernueckas 3Heprus BpallaroEerocs TBEPAOro Tema.

PensTuBucrckas Mmexanumka. [IpuHnun ortHocuTenbHOCTH U ImpeoOpasoBaHust [ amuies.
HeunHBapuaHTHOCTb 3JIEKTPOMAarHUTHBIX SIBJICHUH OTHOCUTENBHO IpeoOpasoBanuil ['ammnes. Iloctynartel
cnenuanbHoil Teopuu orHocutenbHocTu (CTO) OiinmreiiHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH U
npeoOpaszosanus Jlopenna. [lapagokchl pensiTUBUCTCKOW KMHEMATHKHU: COKpallleHHe JUIMHBI U 3aMeJIeHUe
BPEMEHM B JIBWKYILUXCSI CUCTEMax OTcYeTa. PendaruBucTCKUM nMITysbe. B3auMOCBsA3b Macchl U 3HEPTUU B
CTO. CTO u sipepHas SHepreTyKa.

Ne 2 Kosie0anusi 1 BOJTHBI
I'apmonuyeckue kosedanus. MieanbHbli TAPMOHUYECKUN OCHUIUIATOP. YPAaBHEHHUE HJEaTbHOTO

OCIIIJUIATOPA M €ro pelieHne. AMIUIMTY/a, 9acToTa u (asza konebanus. [Ipumeps! KoneOaTenbHBIX B e-
HUHl pasznuuHoi (usnyeckoit npupoabl. CBOOOIHBIE 3aTyXarolue KoJeOaHUs OCHMWILIATOPA C MOTEPSIMHU.

BrinyxaeHHble Kose0aHusl.

Crnoxxenue konebanuii (Ouenus, purypsl Jluccaxy). PasnoxkeHne u cuHTE3 KOJIeOAHUI, TTOHITHE O

crekTpe kojeOanuil. CBa3aHHbIE KOJIEOaHUSI.

Boanbl. BonnoBoe nBmxeHue. [lnockas rapmMoHuyeckast BOJIHBL J[IMHA BOJIHBI, BOJIHOBOE YHCIIO,
da3oBas ckopocThb. Y paBHEHHE BOIHBL. OTHOMEPHOE BOJIHOBOE YpaBHEHHUE. YTIPYTrHe BOJIHBI B Ta3ax KUIKO-

CTAX U TBEPABIX TCJIAX. IInockue u C(l)epI/II-IGCKI/Ie OJICKTPOMArdMuTHBIC BOJIHEI. Honﬂpmaum{ BOJIH.

Ne3 MousekyasipHas pu3nka u TepMOAUHAMHKA

DeHOMEeHO0I0rHYecKasl TepMOANHAMHKA. TepMOoIMHAMUYECKOE paBHOBecHE U Temmeparypa. Hy-
JIEBOE HAYaJO0 TEPMOAMHAMMKHU. ODMIMpHUYEcKas TeMIlepaTypHas Iikana. KBa3ucraThyeckue IpoOIecChHl.
VYpaBHeHHe cocTOsHUA B TepMoauHaMuke. OOpatumble U HeoOpaTHMble npolecchl. [lepBoe Havyano Tepmo-
auHaMuku. TermoemkocTs. YpaBHeHne Maiiepa. M3oxopudeckuit, n3o0apuieckuid, 130TepMUUYECKHM, aua-
OaTvyeckuil mpolecchl B HJeanbHbIX Ta3ax. [IpeoOpa3oBaHue TEmIOTH B MeXaHMYecKyro pabotry. L{ukn

Kapno u ero koapuimeHT nose3Horo A1eMcTBusl. JHTPOIIHSL.

MouekyasipHo-kuHeTH4eckasi Teopusi. /{aBnenue raza ¢ touku 3penuss MKT. TemnoemkocTs u
YHCIIO CTeneHe cBoOoabl Monekyn rasa. Pacnpenenenne MakcBemna aiis MOy U IPOEKUUNH CKOPOCTU
MOJIEKYJT HJIeaThbHOTO raza. DKCIepuMeHTalbHOe 000CHOBaHUE pacnpeseneHus Makcsemna. Pacnpenenenue

Bonbimana u 6apomerpudeckas popmyna.

JJjieMeHThl (pu3uvecKoii KUHeTHKHU. SIBneHus nepenoca. Juddysus, TenmonpoBogHOCTb, BHYT-

PCHHCC TPCHUC.

BbpoyHOBCKOE IBHXKEHUE.

Ne4 DyekTpu4ecTBO U MArHETHU3M



uekTpocraTuka. 3akoH Kynona. HanpsykeHHOCTh M TOTEHIMAT 3JIEKTPOCTaTUYECKOTo nouisd. Teo-

pema ["aycca B uHTETpasibHOM (DOpME U €€ MPUMEHEHHE IJIs1 pacdeTa AIEKTPUICCKUX TOJIEH.

HpOBO}lHIflKIfI B JJICKTPHYECKOM II0JIH. PaBHOBecue 3apAa0B B IMPOBOAHUKCE. OcHoBHas 3agada
OJICKTPOCTATUKH ITPOBOAHUKOB. :‘)KBI/IHOTeHHI/IaJ'II)HBIe IMOBEPXHOCTU U CHUJIOBBIC JIMHUHU JJICKTPOCTATUUCCKO-
ro noji1 MCxay HpOBOJAHUKAMMU. :‘)HGKTpOCTaTI/I‘IeCKaH 3ammTta. EMKOCTE IMPOBOAHWKOB W KOHACHCATOPOB.

OHeprus 3aps>KEHHOr0 KOHAEHCATOPA.

JM3JIeKTPUKH B 3JIEKTPUYECKOM MoJe. DIEKTPUUYEecKoe 1mojie AUNois. JIUmoiabs BO BHELTHEM JJIEK-
TpuueckoM none. [lonspuszanus nqusnekTpukoB. OprUeHTAIIMOHHBIN U JeOpMAIlMOHHBIM MEeXaHU3MBbI MOJIS-
puzaiuu. BekTop 351eKTpuuecKoro CMemeHus (3JEKTpUUeCcKod MHIYKUUU). JudjiekTpudeckas MpoHUIlae-

MOCTH B€HIICCTBA. 3JICKTpI/I‘-I€CKOC I10JIC B OJTHOPOAHOM JIUIBJICKTPUKCE.

IHocTosinubIii 3yekTpuyeckuii TOK. Cuia U IUIOTHOCTh TOKA. YPAaBHEHUE HENPEPHIBHOCTU MJIS
IUIOTHOCTH TOKa. 3akoH OMa B MHTErpanbHOU U quddepennuansHon Gopmax. 3akon Jxoyms-Jlenna. 3akoH

Bunemana-®panina. DnekTpoaBIxKyIas cuiia uctounuka toka. [Ipasuna Kupxroda.

llenun KBa3MCTALMOHAPHOIO NMepeMeHHOro Toka. CaMmoumHAyKuusa. BritoueHue M BBIKIIOUEHHE
MIOCTOSIHHOM 3.1.C. B ILENM C CONPOTUBICHUEM M MHIAYKTUBHOCTHbIO.  llomyueHue npsaMOyroyibHbIX
MMITYJIbCOB TOKa. EMKOCTh B 1enu. BkiroueHHe M BBIKIIOYEHHE MOCTOSHHOM 3.4.C. B LENH C
CONPOTUBIIEHUEM M €MKOCThIO. llenb ¢ €MKOCThIO, MHAYKTUBHOCTBIO CONPOTHBICHHUEM WU HCTOYHUKOM
cTopoHHUX 3.4.c. [lepemennsiii Tok. Bextopusie auarpammel. [IpaBuna Kupxroda. IlocnenoBarensHoe u
rapajuieJIbHOE COEIMHEHUE UMIIEIAHCOB.

Pe3onanchl B lenu nepeMeHHOro Toka. Pesonanc nanpsokenuil. Pesonanc Toxos. KoneGaTenbHblii
KOHTYP.

Henn ¢ ydyerom B3aMMHON HMHAYKUMH. Posib B3aMMHOM WHAYKIUU. YPaBHEHUsS I CUCTEMBI
IIPOBOJIHUKOB C y4ETOM CaMOMHAYKIMHM M B3auMouHAYKIuH. Ciyuail AByX KOHTYpoB. Tpancdopmarop.
BekropHas guarpamMMa XoJIOCTOrO XoJa TpaHcopmaropa. BekTtopHas paumarpamMma HarpyeHHOTO
Tpancpopmaropa. TpaHchopmaTop Kak 3JIEMEHT LIETIH.

MarnurocTaTuka. MariuTHOE€ B3aMMOJCHCTBHE IMOCTOSHHBIX TOKOB. BCKTOp MarHUTHOM HHIAYK-
Ouun. 3akoH AMnepa. Cuna HopeHua. I[BI/I)KGHI/IG 3apsAA0B B JJICKTPUYCCKUX W MArHUTHBIX ITOJISAX. 3akoH

buo-Cagsapa-Jlamnaca. Teopema o nupKymsiiiuu (3aKOH MOTHOTO TOKA).

MarnuTHoe noJie B Bemecrse. MarHuTHOE 10JIE U MATHUTHBIN TUIIOJIBHBIA MOMEHT KPYTrOBOI'O TO-
ka. Hamarunuenne maraetukoB. HanmpsikeHHOCTh MarHUTHOTO 1OJIsl. MarHuTHasi npoHuniaeMocts. Kitaccu-

(buKaIus MarHeTHKOB.

JJleKTPOMarHuTHasi MHAYKIusA. OeHoOMeHO0rus 3NeKTpoMarHuTHo nHAYKIuu. [Tpasuio Jlenna.
VYpaBHEHUE NEKTPOMAarHUTHOW MHAYKIMU. CaMOMHAYKIMSA. THIYKTUBHOCTE CoJieHOHU1a. BKiItoueHue u ot-

KIIIOYCHHEC KAaTYIIKHU OT UICTOYHHUKA IIOCTOSIHHOM 9J1C. 9HepFI/I$I MAar"gamMTHOI'O I10JIA.

YpaBuenuss MakcBesuia. Cuctema ypaBHeHui MakcBesuia B HHTErpajibHON Gopme U (pu3nueckuit

CMBICJI BXOJSIINX B HEE YPABHEHUM.

Pa3nen 5 Ontuka



JIeKTPOMAarHMTHbIe BOJIHBI. BoinHOBOE ypaBHEeHuUE B ipocTpaHcTBe. BomHoBoOM BekTOp. BonHoBoE
YPaBHEHHE [UIsl JIEKTPOMAarHUTHOTO 1oJis. OCHOBHBIE CBOMCTBA MIEKTPOMArHUTHBIX BOJIH. DHEPreTHUECKUE

XapaKTEPUCTUKHU JIEKTPOMATHUTHBIX Bo.iH. BekTop IloitHTHHTA.

HNuTepdepeHuusi cBeToBbIX BOJH. HTephepeHIMOHHOE TM0JIe OT JBYX TOYEYHBIX MCTOYHHKOB.
Omnpit FOHra. Unrepdepomerp Maiikenscona. MHTepdepeHnns B TOHKUX TUICHKaX. MHOroy4eBas HHTEp-

dbepeHmms.

Judppakuus BoH. [Tpunmun [olirenca-Openens. dudpakuus OpeHens Ha MPOCTSHIIMX Mperpa-
nax. Qudpaxnus @paynrodepa. JudpakinuonHas pemierka Kak crnekTpaibHbli npudop. Ilonarue o romno-

rpaUuecKOM METO/IC TTOJIYUICHHUS U BOCCTAHOBJICHUS N300PaKEHUIA.
Merton 301 Openens.

Honspuszanusa BoJaH. PopMa U CTENEHb NOJSIPU3ALUM MOHOXPOMATHUYECKUX BOJIH. IlomydyeHue u
aHaJIN3 JIMHEHHO-TIOJSIPU30BaHHOrO cBeTa. JInHeliHoe nBymydenpenomienue. IIpoxoxneHue cera uepes
nuHelHble (a3oBble mIacTUHKU. VickyccTBeHHas ontudeckas anuzorpomnus. ®otoynpyrocts. LupkynspHas

(dazoBas aHU3OTPOMHS. DIEKTPOONITUICCKHE U MATHUTOONITUICCKUE I(PPEKTHI.
orJiomenue u gucnepcus BoJaH. PEHOMEHOJIOTHS NOTJIOLIEHUS U AUCIIEPCUN CBETA.

duemMeHThI poToMeTpru. DoTOMETPUUECKUE BETMUYUHBI U €IMHUITBL.

Ne6 KBanToBasi u aToMHasi pu3ukKa

KBaHTOBBIE CBOIiCTBA 3JIEKTPOMATHMTHOIO M3Jy4deHus. V3nydyenue Harperbix Ten. CrnekTpaib-
HbIE XapaKTePUCTUKHU TEIUIOBOro n3inydeHus. 3akoHsl Kupxroga, Credana-bonpiiMana u Buna. A6contoTHO
yepHoe Teno. @opmyna Penes-/lxuHca u «ynpTpaduoneroBas karactpoda». 'unoresa [Inanka. KBanrooe

00BSICHEHHE 3aKOHOB TEIUIOBOTO M3 TydeHUs. KopmycKynspHO-BOTHOBOM JAyann3M CBETA.
dororddext u addext Komnrona. Ypapaenue inmreitna ais Gporordpdexra. Onwit bore.

Ilnanerapuas moaeab aroma. Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccessHuIO anb-
da-yactui. SnepHas mMojens aToMa. DMIUPHUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. dopmyna

bansmepa.
JIuHeiyaTbie CIEKTPHI aTOMOB.

KBanTtoBas mexanuka. ['unoresa ae bpoiinsa. Oneitel [[pBuccona u Ixxepmepa. Audpakius Mux-
pouactuil. Ilpunuun neonpenenennoctu I'eiizenOepra. BonHoBas GyHKIUS, €€ CTATUCTUUECKUH CMBICT U
YCJIOBHSI, KOTOPBIM OHA JIOJKHA YIOBIETBOPATh. Y paBHeHue [llpenunrepa. KBanroas yactuma B oqHOMEp-

HOW MOTeHNMANBHOU siMe. OTHOMEPHBIN MOTEHIIUAIBHBIN TTOPOT U 0apbep.

KBanroBo-mexanuveckoe onucanue aroMoB. CtanmonapHoe ypasHenue [lIpennnrepa mins aroma
BoiopoJa. BonHoBble GyHKIIMM U KBaHTOBbIE yucia. [IpaBuna orGopa /uisi KBaHTOBBIX MepexoaoB. OMbIT

repna u 'epnaxa. ekt 3eemana.



Ontuyeckue KBaHTOBbIe TreHepaTopbl. CIIOHTAHHOE M WHIYLIMPOBAHHOE H3MyueHue. MHBepcHoe
3acelieHue YpPOBHEW aKTUBHOM cpenbl. OCHOBHBIE KOMIOHEHTHI Jla3epa. Y CIOBHE YCWICHWSI U T€HEepaluu

cBeta. OcOOEHHOCTH J1a3epHOT0 U3TydeHHs.. OCHOBHBIE THIIBI JIa3€POB U UX IIPUMEHEHHE.

DJieMeHThl (PM3MKH TBepAOro Teja. J[BIkeHUE 3JEKTPOHOB B MEPHOJUYECKOM IOJI€ KpUCTaIa.
CtpyKTypa 30H B METaJUIax, MOJYMPOBOIHUKAX U TUANIEKTpuKax. [IpoBogumocts meramioB. CoOCTBEHHAs U

IMpuMECHasA NpOBOAUMOCTD IMOJIYIIPOBOIHUKOB.

KoHTakTHBIE sIBJEHUS B MOJYNIPOBOAHUKAX. P-N - mepexon. Pacnpenenenue 3J1eKTpOHOB U JIBIPOK B
p-n - nepexone. ToOk OCHOBHBIX M HEOCHOBHBIX HOCHUTENEH uepe3 p-N - nepexos. BoabTammepHas xapakre-
pUCTHKA p-N - epexoa. Beimpsamiisdtomuye cBoiicTBa p-n - nepexona.

Ne7 Sinepnas pusuka

OcHoBbl pu3nkn atomHoro sapa. CocrtaB aTOMHOTO sjipa. XapaKTepUCTUKU siApa: 3apsl, macca,
SHEPTUs CBA3M HYKJIOHOB. PainoakTHBHOCTH. Bubl U 3aKOHBI paIMOAKTUBHOTO M3NTyueHus. SepHble peak-
uuu. lenenue sanep. Cunres anep. JlerektupoBanue suepHbix uznydeHuil. [lonarue o qosumerpuu u 3amu-
Te.

CnuH ¥ MarHuTHBIM MOMEHT spa. CBONCTBA U OOMEHHBIN XapakTep saepHbIX cuil. EcTecTBeHHas u
MCKYCCTBEHHAsl paJMOaKTUBHOCTh. VICTOUYHUKHN PaJMOaKTUBHBIX U3MydeHHil. Pannonsoronueiii ananus. 3a-
KOHBI COXPAHCHHUS B SIICPHBIX PEAKIUAX. DKCIEPUMEHTAIBHBIC METOIBI SICPHON (PUUKH.

KanenbHas, o6onoyeunas u 00oOIIeHHAas MOJENb sSApa. YcKopuTenn. B3anMopaeicTBre saepHbIX
U3ITy4YEHUH C BEIIECTBOM.

3J1eMeHTapm>1e yacTHulbl. cDyH,Z[8.M€HT8..]'H:HIE»IC B3aMMOJCHCTBHS U OCHOBHBIE KJIACCHI QJICMCHTAap-
HBIX 9acTull. YaCTHUIIBI U aHTUYaCTUIBI. JIeNTOHBI K AAPOHBI. KBapKI/I. 3neKTpocna6oe B3aHMOJICHCTBHE.

Kocmuueckue sgyun. I[lepBuyHoe u BropuuHOe H3inydeHUE. MIHTEHCUBHOCTB, COCTaB, YHEpreTuye-
CKMH CIEKTp. BBICOTHBIN X0 MHTEHCUBHOCTH KOCMHUUYECKHUX Jy4yel. B3anmonencTere nepBUYHOIO KOCMU-
YEeCKOT0 M3IY4YeHHs] ¢ MarHUTHBIM mosieM 3emud. [upotHeiil agdext. Pagnannonnsie nosica. [Ipoucxox-
JIEHUE KOCMUYECKUX JTyUYEH.

Ne8 Kocmoaiorus, 3sojionus Beejiennoi

dusnyeckas kapTuHa mupa. OcoOEHHOCTH KJIaCCHUYECKOH, HEKJIAaCCHYEeCKOH M MOCTHEKJIacCHye-
cKoil u3uku. MeTo070THsl COBPEMEHHBIX HaYYHO-UCCIIE0BATENbCKUX MporpaMM B obmactu ¢pusuku. Oc-
HOBHBIE JOCTH)XEHUS U MPpoOaemMbl cyObsiaepHoi pusuku. [lonbiTkn o0beauHeHus GpyHaaMeHTalbHBIX B3a-
uMoercTBui u co3nanus «reopuun Bceroy (Theory of everything). CoBpeMeHHBIE KOCMOJIOTHUECKHUE TIPEI-
craBieHus. JloctmxeHnus HabmogaTeabHON acTpoHOMHH. TeopeTHueckue KOCMOJIOTHYECKHe MOAETH. AH-
TPONHBIN TPUHIMI. PEeBOONIMOHHBIE H3MEHEHHSI B TEXHUKE M TEXHOJOTHSIX KaK CIEJICTBHE HAYYHBIX I[0-
CTHKEHUH B oOmactu ¢puzuku. Ousnyeckas KapTuHa Mupa kak ¢punocodcekas kareropus. [lapagurma Hero-

TOHA U 5BOJIFOIUOHHAY IapaanurMma.



4.3 JlaGopaTopHble padoThI

Ne JIP Ne HaumenoBanue nabopatopHbIx padboT Kon-s0
paszzuena 9acoB
1 1 BBopnas maboparopHas pabota «OCHOBBI TEOPUHU MOTPEIIHOCTEI 2
2 1 OmnpeeseHre MOMEHTA HHEPITMH KOJIeca METOJIOM BpaIlCHHSI 2
3 1 IIpoBepka 3aKOHa COXpaHEHHs MOMEHTA UMITYJIbCa 2
4 2 N3yuenue 3aryxaronmx KoJeOaHui 2
5 2 CroxeHne rapMOHHYECKUX KOoJIeOaHui 2
6 2 BoiHyX1eHHBIE KOJIeOaHHs 2
7 3 Omnpenenenue kodpdurmenta Ba3koctu MerogoM CTokca 2
8 3 Omnpenenenre MOISIPHBIX TEIUIOEMKOCTEH BO3/yXa MPH MOCTOSTHHOM 2
00bEMe ¥ MOCTOSTHHOM JIaBJICHUU
9 4 BBognas JIP «OnekTponsMepuTenbHble IPUOOPHI 2
10 4 ITposepka mpasun Kupxroda 2
11 4 N3yuyeHne aneKTpu4ecKom 1N OCTOSHHOIO TOKa 2
12 4 W3mepenuil 31eKTpoABMKYIIEH CUIIbl HCTOYHUKA TOKA 2
13 5 OmnpeneneHue JUIMHBI CBETOBOW BOJIHBI C MTOMOIIBIO AU PAKITMOHHOMN 2
pemeTKH
14 5 W3ydenue nntepdepeHiuu cera 2
15 3) 3akoH Matoca 2
16 5 Onpenenenue nokaszaTess MPeJoMICHUS KUAKOCTH € TIOMOIIBIO 2
pedpakToMeTpa
17 6 W3yuenue BHenHero Gporoaddexra 2
18 6 M3ydyeHne onTUYECKOro CIeKTpa HCIyCKaHMsI aTOMOB BOJIOpPOJia 2
19 7 BBognas JIP «CanuTtapHble HOpMbI paOOThI ¢ paiiOaKTUBHBIMU 2
npernapaTammn
20 7 Omnpenenenrne MaKCUMaIbHOM SHEPTHH OeTa-NU3Ty4eHUs] H30TOIa 2
ctponimii 90+ urrpuit 90
Wroro: 40
4.4 IlpakTu4yeckue 3aHATHS (CEMHHAPBI)
Ne 3ansTHS Ne Tema Kon-Bo
paszzaena 4acoB
1 1 KunemaTnka u fMHAMUKa MaTepUaIbHOM TOYKH 2
2 1 Pabora u SHeprusi. 2
3 1 Bparenue TBepaoro teia
4 2 MexaHndecKue KoJIeOaHusI 2
S 2 BoJIHOBBIC MPOIIECCH B MEXAHUKE 2
6 2 KoebaHus CBA3aHHBIX CHCTEM 2
7 3 MouiekyJISIpHO-KUHETUYECKAS. TEOPUS UICATIbHBIX Ta30B 2
8 3 OCHOBBI TEPMOTHHAMHUKH 2
9-10 4 DJIEKTPOCTATHYECKOE T0JI€ B BAKYyME. 4
11-12 4 [TocTOSHHBINA AMEKTPUIECKUIN TOK 4
13-14 4 MarHuTHOE 1oJie B BaKyyMe. 4
15-16 4 KBasucranmoHnapHbie epeMeHHbBIE TOKU 4
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No Kon-Bo

Ne 3anaTus Tema
paszena 4acoB
17 5 ['eomeTpuueckas onTuka 2
18 S5 WuTepdepenmus creta. 2

Hudpakmus ceera

19 5 Ilonspusanus ceera. 2

20-21 6 TerioBoe u3y4yeHne 4

KBaHTOBas npupoaa ceera

22 6 BonHOBBIE CBOWCTBA YaCTHII 2
23 6 Atom Bopa. PeHTreHOBCKHE JTydn 2
24 7 PaoakTHBHOCTb. SIIepHBbIC peaKiny. 2

Uroro: 48

5 Y4eOHO-MeTOaAMYEeCKOoe 00eceYeHHue JUCIHUIIINHBI

5.1 OcHoBHas uTEpPaTypa

1. Uponos, U.E. Mexaunuka. OcHoBHble 3akoHbl [Tekct]/ U.E. Upomos. — M.: JlaGoparopust 6a30BbIX 3HAHHHA,
2003.-312c.

2. Uponos, N.E. ®usuka makpocucteMm. OcHoBHbie 3akoHbI [Tekcr]/ U.E. Upoaos. — M.: ®usmariut, 2001. —
200 c.

3. Uponos, U.E. Keanrosas ¢usuka. OcHoBHbIe 3akoHbI [Tekct]/ U.E. Uponos. — M.: JlabopaTopust ba3oBbix
3Hannu, 2001. — 272 c.

4. HUponos, N.E. BomHossie mporiecchl. OcuoBuble 3akonsl [Texet]/ MLE. Upoaos. — M.: ®usmataut: Jlabo-
patopus ba3zoBbix 3Hanuii , 2001. — 256 c.

5. Bomekenmreitn, B.C. Coopuuk 3amad mo obmemy kypcy ¢usuku [Tekcr]/ B.C. Boaskemreiin. — CII0.:
Kamxuasiit mup, 2003. — 328 c.

5.2 lonmosiHuTeIbHAS JIUTEPATYPaA

1.Casensnes, 1.B. Kypc duzuku: yueb. mocodue amns By3oB T. 1-3/ U. B. Casenbes . - 3-e u3a., crep. - CII0.:
Jlans, 2007.

2.Tpodumosa T.M. Kypc ¢uzuku: yue6. nocobue nng Byszos / T. . Tpodpumona .- 15-e u3z., crep. - M. :
Axanemus, 2007. - 560 c.

3. [etnad, A. A. Kypc ¢pusuku: yue6. mocobue s Bry30B / A. A. letnad, b. M. SIBopckuii.- 5-e uzn., crep. -
M.: Akagemus, 2005. - 720 c.

4. Uponos, N.E. Dnexrpomarnerusm. OcHoBHble 3akoHbI [Texct]/ U.E. Upono. — BMHOM. Jlaboparopus
3Hanwmii, 2006. — 320 c.
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5. Kyuepenko, M.A. CamocTostensHas padoTa ¢ ydeOHbIM TekcToM 1o ¢usuke / M.A. Kyuepenko; Open-
Oyprckuii roc.yH-T. — Openoypr: OI'Y, 2016. — 126¢.

5.3 llepuoanueckue Uu3gaHusl

1. Hayka B Poccuun. MmmocTpupoBaHHBIN HAYIHO-TYOIUIIUCTHYECKUNA W WH(DOPMAIMOHHBIA KypHAI. - M.:

Poccus, Hayxka.

2. 3nanue — cuna. XKypHan. — M.: ArenctBo «Pocredatsy.

5.4 UnTepHeT-pecypcesbl

http://en.edu.ru/

[Topran siBNsieTCS COCTABHOM YacThiO (heiepalibHOTO MOpTaJIa
"Poccwuiickoe o6pazoBanue”. ComepKUT pecypchl U CCHUTKH Ha
pecypchI IO €CTECTBEHHO-HAYYHBIM TUCIUIUTHHAM ((HU3HKa, Ma-
TeMaTHKa, XUMHUS 1 OMOJIOTH).

http://www.edu.ru/

®denepanbubiii nopTan «Poccuiickoe 00pa3oBaHUE)

http://nehudlit.ru/books/cat360.html

HexynoxectBennas 6ubnmmnotexa. COpoBCKHil 00pa3oBaTeIbHBII
JKypHa.

http://ru.wikipedia.org

DHIuKIoneauss Bukunenus

http://www.orenport.ru/

PernonansHbI opTan obpazoBarenbHOro coodmecTBa OpeH-
OYpKbs

http://www.msu.ru

CailT MOCKOBCKOT'0 rOCYJapCTBEHHOI'O YHUBEPCUTETA UM.
M.B.JIomoHOCOBa

http:phdep.ifmo.ru

Buptyanbusle nabopatopHsle paboThl 1 BUPTYAIbHBIN 1EMOH-
CTPALlMOHHBIN SKCTIEPUMEHT

http://olymp.mipt.ru/event/601/profile ege

Jlexumu npenoaaBateneit MOTU MO paziauyHbIM pazienam u-

3UKHN

http:physics.nad.ru

TpexMepHble aHUMAIMK ¥ BU3YaIH3aIKH 110 PH3HUKE, CONpO-
BOJKJA€MBbIE€ TEOPETHUECKUMHU 00BSICHEHUSIMH

https://openedu.ru/course/

«OtkpbITOe O00OpazoBanue», Karamor kypcoB, MOOK:
«TepMoarHaMuKa HEPABHOBECHBIX COCTOSIHUI)

https://universarium.org/

«Yuusepcapuym», Kypcol, MOOK: «®u3nka Ha KOHUYHKAX
nanpieBy; «@Puszuka B kapmane.l3ydaem ¢uszuky Ha
OCHOBE IKCIIEPUMEHTOB)»

https://www.lektorium.tv/mooc-

«Jlekropuym», MOOK: «VcTopust HayKMu M TEXHHKH B
o0acTi mpruOOPOCTPOSHUSI»
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http://en.edu.ru/
http://www.edu.ru/
http://nehudlit.ru/books/cat360.html
http://ru.wikipedia.org/
http://www.orenport.ru/
http://www.msu.ru/
http://vk.com/away.php?to=http%3A%2F%2Folymp.mipt.ru%2Fevent%2F601%2Fprofile_ege&post=-30610911_4991

5.5 IIporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHPOPMAUMOHHBbIE
CIIPABOYHbIE CHCTEMbI COBPEMEHHbIX HH(POPMAIMOHHBIX TEXHOJIOT Uil

1. Onepaunonnas cucrema Windows (B pamkax nunensuonHoro cornamenuss OVS-ES oGecnieuen

BeCh KOMIbIOTEpHBIN napk OI'Y).

2. Ilaker wnacrompHbIX mpuioxenuin Microsoft Office (Word, Excel, PowerPoint) (B pamkax
nuneHsnonHoro cornamenus OVS-ES oGecrieuen Bech kommbproTepHbld mapk OI'Y) s moaroToBKH
TEKCTOBBIX JOKYMEHTOB, 00pabOTKH IKCIIEPUMEHTATBHBIX PE3YJIHTATOB M IEMOHCTPAIIMH ITPE3CHTAITHIH.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyenne JUCUUIIMHBI

Bun nmomemenus

Mebenb u TeXHUYeCcKHe cpeicTBa 00ydeHus

VY4eOHbIC ayAUTOPUH IS IPOBEIACHUS 3aHATHI
nexionHoro tiia NeNe 1403, 1408

KommuiekTsl yueHHueCKoi Mebenu
MynbTUMEAUIHHBIN TPOEKTOP
Hocka
DKpaH

VY4yeOHble ayIUTOPUH VI IPOBEICHUS 3aHATUI
cemuHapckoro tuna NeNe 1303,1304

KomruiexTsl yuennueckoit Mmedenu
MynbTUMEIUITHBIA TPOEKTOP
Hocka
DKpaH

VYyebHbIe ayAUTOPUU IJI IPOBEACHUS
TPYMIOBBIX U UHAUBUAYAIbHBIX KOHCYIbTAIIHH,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON
arrecranuu NeNe 1303,1304

KomriexTsl yuennueckoit Medenu
MynbTUMEIUIHBINA TPOEKTOP
Hocka
DKpaH
Komnerorepsl ¢ noakntoueHus kK cetn «MTHTEpHET» U
obecrieyeHreM JOCTyIa B SJIEKTPOHHYIO
nH(GOPMaIMOHHO-00pa3oBareabHyto cpexy OI'Y

[Tomerienust 1y1st CaMOCTOSATEIBLHOM paOOTHI
Nel1202

KomriekTsl yueHndeckoii Mmebenu
Komnerorepsl ¢ noakntoueHus kK cetu «MHTEpHET» N
obecreyeHreM JOCTYIa B SJIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBaTenbHY0 cpeny OI'Y

K paboueii npocpamme npunazaiomes:

o DoHI OIEHOYHBIX CpCACTB IJId IPOBCACHUA HpOMCXCYTOHHOﬁ aTTeCTallun 06yqafoumxca 1o

IUCIUIINHE.

L4 MGTOHI/ILIGCKI/IG YKa3aHus 01 06yqa}omnxcsf 11O OCBOCHHIO JHUCHUIIJINHBI.
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